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A b s t r a c t 
In the Introduction, the author gives a short survey of the xylotomic investigations into 
the homoxylic trees. He deals in details with pitting of the tracheids of homoxylic trees, more 
exactly of Drimys winteri and Drimys colorata, with the origin of the spiral and stepped thickening, 
with the phylogenetic importance of monoecism, dioecism, and of the hermaphrodit ic (bisexual) 
states. In ultimate analysis, he arrives at the conclusion that Drimyses and their relations (Tetra-
centron, Trochodendron), as anciant types, cannot have originated — on the basis of their xylo-
tomic. phytogeographic and genetic particularity — from Magnoliales (sensu TAKHTADJAN). 
Probable, they — as vesselless plants of aggregated pith ray, of various sex, with amenta, tra-
cheids — are genetically rather closer t o the vesselles homoxylic Conifers and Anientillorae 
of varying sex with amenta than to Magnoliales (sensu TAKHTADJAN) of more developed vessels 
and hermaphrodit ic flowers, functioning with a torus. 
I n t r o d u c t i o n 
T h e first p h y l o g e n e t i c m o n o g r a p h o f t h e a u t h o r „ E i n G e d a n k e z u r p o l y p h y l e t i -
s c h e n E w t w i c k l u n g d e r P f l a n z e n w e l t " , w a s p u b l i s h e d d u r i n g W o r l d W a r I , in 1918 
(c f . : R e f e r e n c e s ) . H e r e h e first p r o c l a i m e d t h e d o c t r i n e o f p h y l o g e n y o f l a n d p l a n t s 
in t h r e e d i r e c t i o n s , f r o m t h e s t a t e o f p r o t o p h y t e s ti l l t h e m o s t d e v e l o p e d p l a n t s , 
i.e. t h e a n g i o s p e r m s , i n c l u d i n g t h e o r i g i n o f m o n o c o t y l e d o n s a n d d i c o t y l e d o n s , a s 
wel l . L a t e r o n , a n a n i m a t e d d i s c u s s i o n w a s c a r r i e d o n in th i s field, p a r t i c u l a r l y in 
c o n n e c t i o n w i t h t h e h o m o x y l i c t r ee s . C o n c e r n i n g th i s , in M e t c a l f e ' s b o o k t h e 
f o l l o w i n g a r e t o be r e a d : 
Ba i l ey a n d N a s t in t h e i r s t u d y o f t h e m o r p h o l o g y o f t h i s g r o u p h a v e s h o w n 
t h a t , w i t h t h e e x c l u s i o n o f lllicium, t h e W i n t e r a c e a e b e c o m e a h o m o g e n e o u s , n a t u r a l 
a g g r e g a t i o n o f o b v i o u s l y c lo se ly r e l a t e d p l a n t s . W i t h i n t h e g r o u p , t h e s e a u t h o r s 
d i s t i n g u i s h t h e f o l l o w i n g t r e n d s o f s t r u c t u r a l s p e c i a l i z a t i o n : " t o w a r d r e d u c t i o n o r 
e l i m i n a t i o n o f w o o d p a r e n c h y m a in Sec t . Winter a o f Drimys, t o w a r d excess ive ly 
w i d e n e d m u l t i s e e i a t e r ays in Pseudowintera> a n d t o w a r d r e d u c t i o n o f cel l s ize , 
p a r t i c u l a r l y in d w a r f e d o r m i c r o p h y l l o u s spec ies e .g . in Sect . T a s m a n n i a o f Drimys." 
T h e o c c a s i o n a l s c a l i f o r m p i t t i n g t h a t o c c u r s in t h e t r a c h e i d s o f Drimys, f i g u r e d 
l a rge ly in t h e c o n t r o v e r s y o f a b o u t 1918, a s s i c i a t e d w i t h t h e n a m e s o f BAILEY a n d 
JEFFREY, a s t o w h e t h e r Drimys, Tetracentron, a n d Trochodendron r e p r e s e n t d e g e n e r a t e 
e v a s c u l a r i z e d D i c o t y l e d o n s , t h e a n c e s t o r s o f w h i c h p o s s e s s e d t r u e vesse ls ^in the i r 
s e c o n d a r y x y l e m , o r w h e t h e r t h e y h a v e d e s c e n d e d d i r e c t l y f r o m a n c e s t o r s t h a t 
p o s s e s s e d s c a l a r i f o r m t r a c h e i d s in t h e i r s e c o n d a r y x y l e m . M o d e r n w o r k o n t h e 
s i g n i f i c a n c e o f t h e l e n g t h o f t he c a m b i a l in i t ia l a n d vessel m e m b e r s h a s p r o v i d e d 
a m e a n s o r t e s t i n g s u c h h y p o t h e s e s a n d BAILEY a n d NAST, in 1945 s t a t e d t h a t t h e 
p r i m i t i v e c h a r a c t e r o f t he c a m b i u m a n d xy l em in t h e W i n t e r a c e a e , Trochodendron 
a n d Tetracentron ru l e s o u t a n y pos s ib i l i t i e s o f t h e s e p l a n t s h a v i n g d e v e l o p e d vessels 
a n d s u b s e q u e n t l y h a v i n g lo s t t h e m . E l s e w h e r e t h e y c l a i m t h a t , w h e n e v i d e n c e s 
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f r o m all o r g a n s a n d p a r t s o f t he p l a n t s are t a k e n i n t o c o n s i d e r a t i o n , t he re a r e n o 
c o n v i n c i n g a r g u m e n t s for de r iv ing the T r o c h o d e n c r a c e a e f r o m the W i n t e r a c e a e 
o r vica versa , o r even for i n fe r r ing t h a t these fami l ies a r e c losely re la t ed gene t ica l ly . 
N o r c o n o n e a s s u m e t h a t t he o t h e r r a n a l i a n fami l ies were de r ived f r o m these vessel less 
a n d t h e C o n i f e r a e ove r look i m p o r t a n t a n a t o m i c a l d i f fe rences , s u c h as o c c u r in t he 
rays , a n d a r e t h u s mis l ead ing . T h e y c o n c l u d e t h a t if t he vesselless w o o d of t h e 
W i n t e r a c e a e is t o be c o m p a r e d wi th t h a t o f t h e G y m n o s p e r m s , it s h o u l d be w i t h t he 
s e c o n d a r y xy lem of P t e r i d o s p e r m a e a n d Benne t t i t a les r a t h e r t h a n wi th tha t o f t he 
C o n i f e r a e , G i n k g o a l e s o r C o r d a i t a l e s . " 
TAKHTADJAN'S b o o k l e t o f t h e o r ig in of A n g i o s p e r m s w a s p u b l i s h e d in R u s s i a n 
1954, wh ich he sent to t he a u t h o r of th i s p a p e r a s wel l . T h i s b o o k is o f 96 p a g e s 
e x t e n t , c o n t a i n i n g 16 i l lus t ra t ions . T h e 16th o f these is s h o w i n g a p h y l o g e n e t i c 
t ab l e , t r ac ing the or igin o f a n g i o s p e r m s back t o a s ingle c o m m o n s tock , the M a g n o -
liales. W i t h th is , h e cons ide r s t he or ig in o f a n g i o s p e r m s as m o n o p h y l e t i c . T h i s 
t h e o r y is d i a m a t r i c a l l y o p p o s e d t o t h e a b o v e t h e o r y of t he a u t h o r . In t he m e a n t i m e , 
o t h e r a u t h o r s have a l so dea l t wi th th i s p r o b l e m , p a r t i c u l a r l y wi th t h e p e c u l i a r 
s t r u c t u r e a n d t a x o n o m i c pos i t i on o f h o m o x y l i c t rees (ZIMMERMANN, LAM, ASAMA, 
etc . ) . S o m e of t h e m cons ide r pa r t i cu l a r ly the h o m o x y l i c t rees a s d e g e n e r a t e f o r m s : 
o t h e r s a r e , h o w e v e r , a d h e r e n t s o f t he p o l y p h y l e t i c c o n c e p t i o n . 
I n 1954, t he a u t h o r p r e s e n t e d his t h e o r y in Pa r i s , in t h e I n t e r n a t i o n a l B o t a n i c a l 
C o n g r e s s , a s well . I n 1962, he d e a l t wi th th i s p r o b l e m , a g a i n , m a k i n g use of t he 
recen t l i t e ra ry d a t a . T h e t i t le o f this m o n o g r a p h w a s : " T h e p h y l o g e n y of s e x u a l i t y 
a n d t r iphyle t ic evo lu t ion of land p l a n t s " . In th i s w o r k , he r e p e a t s his o l d e r o p i n i o n , 
r e g a r d i n g t h e or ig in of l and p l a n t s . 
TAKHTADJAN'S w o r k , en t i t l ed " E v o l u t i o n u n d A u s b r e i t u n g der B l u t e n p f l a n z e n " 
w a s pub l i shed in 1975. H i s phy logene t i c t h e o r y h a s been p u b l i s h e d he re r e p e a t e d l y . 
I n t h e m e a n t ime , h is t h e o r y w a s rev iewed , a n d p a r t l y even a c c e p t e d , in m o r e t h a n 
o n e c o u n t r y . T h u s , a m o n g o t h e r s , t h e H u n g a r i a n p r o f e s s o r REZS6 SO6 h a s e n t i r e l y 
t a k e n ove r TAKHTADJAN'S sys tem in his un ivers i ty t e x t b o o k (Phy logene t i ca l p h y t o -
t a x o n o m y ) . A n d even , in t he U n i v e r s i t y B o t a n i c a l G a r d e n s in Szeged , ENGLER'S 
sys tem w a s t r a n s f o r m e d a n d rep laced by TAKHTADJAN'S s y s t e m . 
In t he m e a n t i m e , h o w e v e r , th i s sys t em h a s been cr i t ic ized by several a u t h o r s . 
T h u s , a m o n g o the r s , by G o t t w a l d in H a m b u r g . H e p roves o n a very wide x y l o t o m i c 
basis t h a t M a g n o l i a l e s c a n n o t be t he a n c i e n t a n g i o s p e r m i c t y p e b e c a u s e t he re a r e 
s o m e p l a n t famil ies a n d o r d e r s , t o o , c a r r y i n g m u c h y o u n g e r cha rac t e r s . I n his 
p a p e r , he w r i t e s : " A b s t r a c t " . T h e s t e m w o o d of a b o u t 700 species , b e l o n g i n g t o 
32 fami l ies of t he o r d e r M a g n o l i a l e s s.l . , p lus f u r t h e r taxa exh ib i t ing p r imi t ive w o o d 
a n a t o m i c a l f e a t u r e s were inves t iga ted . O n th i s bas is , six s t r u c t u r a l g r o u p s c a n be 
e s t ab l i shed e a c h of wh ich s h o w s a m a r k e d g r a d a t i o n f r o m pr imi t ive to a d v a n c e d 
s tages . W o o d s t r u c t u r e of M a g n o l i a l e s s ensu TAKHTADJAN is o n l y pa r t i a l l y p r imi t i ve , 
pa r t i a l ly m o d e r a t e l y de r ived , whi le t he m o s t p r imi t ive ly s t r u c t u r e d h e t e r o x y l o u s t axa 
b e l o n g t o t he " D i l l e n i a l - H a m a m e l i d a l " and " T h e a l " g r o u p s , respect ively . A c c o r d -
ingly , t he re is n o c o m p e l l i n g ev idence to s u p p o r t p h y l o g e n e t i c s chemes in wh ich t h e 
M a g n o l i a l e s is p laced as t he o n l y c o m m o n b a s e f o r al l r ecen t d i c o t y l e d o n s . " 
T h e a u t h o r s h a s go t t he o p p o r t u n i t y in 1979, t o p r o c u r e s o m e w o o d of h o m o -
xylic Drimys w in t e r i a n d t o inves t igate in to it f r o m x y l o t o m i c p o i n t o f v iew. H e 
r ende r s a c c o u n t of t he resu l t s of h is inves t iga t ions in t he fo l l owing way. 
" T h e a u t h o r cons ide r s , c o n t r a r y t o TAKHTADJAN'S t h e o r y of m o n o p h y l e t i c 
or ig in , t h a t a po lyphy le t i c o r ig in o f t he a n g i o s p e r m s is m o r e p r o b a b l e a n d h e w a n t s 
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t o s u p p o r t h i s o p i n i o n b y x y l o t o m y o f t h e h o m o x y l o u s Drimys, c o m p a r i n g it w i t h 
a Juniperus a n d a Magnolia. A s Drimys h a s o n l y t r a c h e i d s w i t h s i m p l e p i t s a n d is 
w i t h o u t vessels , w h i l e in t h e M a g n o l i a l e s vesse ls o c c u r , a n d a s t h e t r a c h e i c s t a t e is 
m o r p r i m i t i v e t h a n t h e v e s s e l - c o n t a i n i n g o n e , t h e h o m o x y l o u s t r ees c o u l d , t h e r e f o r e , 
n o t o r i g i n a t e f r o m M a g n o l i a l e s " . 
M a t e r i a l s and E l a b o r a t i o n 
In the following, we at tempt to verify that Drimyses (Drimys winteri, Drimys colorala) 
cannot originate f rom the order Magnoliales, as supposed by the Soviet TAKHTADJAN and his 
followers, e.g. the Hungarian So6. We will support our statements with photographs and argu-
ments. 
We will prove, why the origin of angiosperms cannot be monophyletic but only poly-
phyletic, why Magnoliales cannot be the prototype, f rom which all the mono- and dicotyledons, 
the monoecious and dioecious plants would have come (Plate I). 
In Plate I, there are six photographs. They are showing the species of : 1) a gymnospermous 
tree (Amentotaxus argotaenia), 2) and 4) the homoxylous Drimys winteri, 3) Drimys colorata, 
5) Alnus incana (Amentiflorae), 6) Magnolia accuminata (Dialipetalae). The cross-section 
structures of the gymnospermous pine and of the two Drimyses (2 and 4) are very similar to 
one another. Vessels are missing in both. The whole stock consists of tracheids. Fig. 1. is 
showing the cross-section structure of Amentotaxus argotaenia. In the one cell-layer, elements 
of two sizes are arranged, between wide pith rays. The elements generally follow one another 
in radial direction. Between them, in a smaller or larger distance, there were generally arranged 
larger tracheids of regular cylinder-form and then smaller ones of angular cross-section. Tracheids 
of two different sizes seem to have developed already here, in pines; and f rom the larger ones 
may have been formed the later real tracheids and vessels, and f rom the smaller ones the paren-
chyma cells. 
It is interesting that inside the wider tracheids spiral thicknesses lie. These vessels are, 
however/fnissing f rom the gymnospermous pine, the Drimyses. In this regard, Drimyses are 
closer to gymnosperms than to Magnoliales. It is interesting, too, that in both Drimyses aggregated 
pith rays also occur but these are missing f rom pines and Magnoliae. 
In Figs. 2 and 4, there are two kinds of cell of cell types near to each other. In Fig. 4, this 
can be established well. The capital letters show the tracheids, while the cyphers rather the 
parenchymatic cells, radially somewhat elongated. In Fig. 5, about Amentiflorae Alnus glutinosa, 
the part of a pith ray is to be seen, where the tracheid series alternate with the mono-layer paren-
chyma. A fully identical structure is visible in the homoxylic Drimys winteri, as well (Fig. 4). 
On the other hand in Fig. 6, in the Magnolia, and also in its other relations, there do not occur 
any aggregated pith rays. 
On the basis of the presence or the lack of the aggregated pith rays, Drimyses can rather 
be brought into a nearer genetic connection with Amentiflorae than with the Magnolis, belonging 
into the the Dialeptale. As such an ancient feature is entirely missing from Magnoliales, but they 
are to be found in Drimyses and Amentiflorae, they may therefore not have origined from 
Magnoliales, as imagined by TAKHTADJAN and his followers. For proving that this is an an-
cient feature and that it, as such one, has nevertheless remained, we enumerate here a number 
of such Amentiflora species: Casuarina aequisetifolia, Alnus incana, (Fig. 5) Alnus glutinosa, 
Corylus avellana, Fagus sylvatica, Fagus orientalis, Quercus cerris, Quercus ilex, Quercus petrea, 
Quercus robur, Quercus borealis maxima, Carpinus betulus, and even Ephedrae, etc., etc. Such 
aggregated pith rays cannot be found at all among the monocotyledonous trees — these having 
otherwise no pith rays — and occur among the dicotyledons, too, only in the rarest cases. It is 
proved — therefore, already on the basis of cross-sections that the development of angiosperms 
did not set out f rom Magnoliales. Before these were already the primitive homoxylic trees, 
the structure of which already reveals more details. 
P i t t i n g of t h e wood of D r i m y s win te r i and D r i m y s c o l o r a t a 
T h e x y l e m o f D r i m y s e s is f o r m e d — a s seen b e f o r e — b y l a r g e a n d o n l y b> 
t r a c h e i d s a n d s c a n t y p a r e n c h y m a ce l l s . A c h a r a c t e r i s t i c p r o p e r t y o f t r a c h e i d s is 
t h a t t h e y a r e u n i c e l l u l a r , in t h e i r w a l l s o n l y s i m p l e p i t s l ine u p . In F ig . 7 , t h e s i m p l e 
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P l a t e I 
1. Cross-sectional picture f rom the t runk of the gymnospermous pine Amentotaxus argotaenia. 
The cross sections of the two kinds of elements are separated well f rom each other. The major 
ones are tracheids, the minor ones are parenchyma cells, arranged in radial lines. The pith 
rays are singlelayer. This structure is rather similar to the Drimys than to Magnoliales (xlOO). 
2. Cross-sectional structure of the homoxylic Drimys winteri. In the middle is running, separated, 
an aggregated pith ray. The matter of the xylem also consists of tracheids. Their cross-
sectional structure is generally square, here as well. In their size Ihey differ a little f rom the 
somewhat smaller rows, which probably are unicellular pith rays or parenchyma rows. This 
structure is more similar to that of Amentotaxus than to that of Magnoliales (xlOO). 
3. Cross-sectional structure of Drimys colorala. On the left an aggregated pith ray is lying, 
separated by its major cells. The matter of xylem consists, here too, of tracheids. Vessels 
are entirely missing (x80). 
4. Magnification of a detail of picture 2. The capital letters indicate the radially elongated 
parenchyma rows, while by ciphers the iracheid rows between these are indicated (xl80). 
5. Cross-sectional structure of the dicotyledonous Amentiflorae Alnus incana. In the ground 
tissue of the tracheid, between the parenchyma cells and the cornered tracheids, solitary 
twin poles and pore rays take place. In the black square, there is a detail of an aggregated 
pith ray (x200). 
6. Cross-sectional structure of Magnolia accuminata, ranged into Dialipetaleae. In the xylem 
tracheids. single vessels, pore rays, and pith-ray cells take place. There are no aggregated 
pith rays. (x200). 
Plate I 
7. Tracheid structure f rom Drimys winteri. In the wall of tracheids, the simple pits are arranged 
separatly and in alternating lines. There are no bordered pits (x 150). 
8. In the walls of eraly tracheids, the simple pits take place in pairs or in threes, spirally and in 
slanting rows. The pits are open or compact (see, on the left, at the white arrow). In the 
middle, the openings of pits take place spirally. These are not step-ladders, like those to be 
seen in Magnoliales. There is an essential difference between the two. Stepped thickness 
occurs only in Magnoliales. In Drimyses it doesn' t (xl50). occure. 
9. Stepped thickness in Magnolia accuminata. In Drimyses, the edges of spirals are uneven, 
while in Magnoliae the steps of the stepped thickness are parallel and straight (x 125). 
p i t s a r e we l lv i s ib le , f o l l o w i n g o n e a n o t h e r a l t e r n a t i v e l y . A n o t h e r p r o p e r t y o f p i t t i n g s 
is " o p p o s i t i o n s " , w h e n t h e p i t s f o l l o w s o n e a n o t h e r in h o r i z o n t a l o r l o n g i t u d i n a l 
l ines . In D r i m y s e s , n o p i t s l ike th i s o c c u r . I t is i n t e r e s t i n g t h a t in the w a l l s o f t r a c h e i d s 
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Plate I 
10. Six tracheids f rom the ray-side of Drimys wimeri. In the walls of tracheids, the simple pits 
are arranged in 1 to 2 lines. (xl75). 
11. Radial side in the tracheids of Drimys colorala. In the f ramed rectangles there are thin-
walled parenchyma cells, with single-line large, simple pits in their walls. (xl60). 
t h e s i m p l e p i t s a r e a l w a y s l o c a t e d in a c e r t a i n d e f i n i t e d i s t a n c e f r o m e a c h o t h e r . A t 
t h e first g l a n c e , t h e s e r e g u l a r c i r c u l a r o p e n i n g s a r e s u r r o u n d e d b y l ight b o u n d l e s a n d 
t h e y l o o k t o u s a s if t h e m i c e l l e s ( ? ) , f o r m i n g t h e p a r t o f t h e w a l l , h a d been a r r a n g e d 
in a s e q u e n c e . In F ig s 10 a n d 11 c a n be o b s e r v e d we l l e n o u g h . 
O b s e r v i n g th i s , it s e e m s t o u s a s if t h e c e n t r a l p i w e r e a l w a y s b e s u r r o u n d e d b y 
t w o s p i r a l p l e x u s e s , e a c h . In F ig . 16 t o t h e le f t f r o m t h e c i p h e r , w e see s u c h d e t a i l s . 
T h e t w o b u n d l e s , r u n n i n g in o p p o s i t e d i r e c t i o n s , lie o n e a b o v e t h e o t h e r w i t h l a t e r a l 
p i t s in t h e m . C o n s e q u e n t l y , t h e t r a c h e i d s f o r m a t u b e - l i k e s y s t e m . T h e t u b e - l i k e 
s t r u c t u r e s a r e t o be s e e n v e r y we l l in F ig . 16 in t h e p a r t a t t h e s m a l l c i p h e r 2. 
T h e s i t u a t i o n wil l b e st i l l m o r e c o m p l i c a t e d , w h e n in t h e wa l l of t h e t r a c h e i d s 
n o t o n l y o n e b u t even t w o o r t h r e e p i t s c a n t a k e p l a c e , in a n a l t e r n a t i n g p o s i t i o n 
w i t h t h e f o v e o l a e b e l o w t h e m . Al l t h e s e a r e v i s ib le o n t h e le f t o f F i g . 8, w h e r e b e l o w 
o n e , a n d a b o v e it, t w o o r t h r e e p i t s lie c lose t o g e t h e r a n d a p p a r e n t l y a l a d d e r - l i k e 
t h i c k e n i n g c o m e s i n t o b e i n g . T h i s is, h o w e v e r , n o r igh t o b s e r v a t i o n b e c a u s e t h e 
s i m p l e p i t s be ing in a n a l t e r n a t i n g s i t u a t i o n , t o u c h i n g w i t h o n e a n o t h e r , s e e m t o b e 
P l a t e I 
12. On the left, there are two elongated tracheids with simple pits. The same pitting is s h o w n 
by the cells of the wide pith rays. On the right of the picture, a tracheid formulation is t o 
be seen. The pith-ray cells are initially cube-like, divided vertically, becoming 4-cellular 
and . at last, longitudinal tracheids (xl20). 
13. Radial structure f rom Magnolia accuminala. On the left, there is a stepped vessel, a b o v e 
a simple perforation. On the right below, they are horizontally elongated. In the walls , 
touching the vessels, there are simple, round pits. This is also a difference between two k inds 
of pith rays (xl20). 
14. An aggregated pith ray f rom Amentiflorae Alnus incana. composed by more than one, one-
or two-layer, smaller pith rays (xl 10). 
15. An aggregated pith ray f rom Drimys colorala. (Tangential side). Tracheid basic substance 
and pith-ray rows (xl 10). 
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Plate I 
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d i s t i ngu i shab le c o u n t e r - l a t h s . F o r a p e r f u n c t o r y o b s e r v a t i o n th i s s e e m s t o be a 
l adder - l ike t h i c k e n i n g , w h e r e a s these a re . in f a c t , spi ra l f o r m a t i o n s . T h e m o s t 
in te res t ing in t he se f o r m a t i o n s is t ha t they a r e o f t u b u l a r s t r u c t u r e , they s e e m , t h e r e -
fo re , t o have inside sma l l cavi t ies . In Fig. 17 a t t he t iny c iphers , t he t u b u l e s a r e t o r n , 
s h o w i n g the t u b u l a r s t r u c t u r e c lear ly . 
T h i s sp i ra l s t r u c t u r e essent ia l ly d i f fers f r o m the l adder - l ike t h i c k e n i n g o f 
M a g n o l i a l e s (F ig . 9). D r i m y s e s c a n n o t have o r ig ina t ed f r o m M a g n o l i a l e s , if o n l y 
o n the g r o u n d tha t t he sp i ra l s t r u c t u r e is f o r m e d in a n o t h e r w a y t h a n the l a d d e r -
l ike t h i cken ing . T h e e x p l a n a t i o n of t h a t is in t rache ids , these h o r i z o n t a l t u b u l e s 
seem t o be s t ep - l adde r s , t h e sp i ra l lines a r e r u n n i n g in these paces eery c lo se t o o n e 
a n o t h e r . T h i s is a t u b u l a r s t r u c t u r e , s o m e t h i n g w h i c h cou ld n o t be o b s e r v e d , s o f a r , 
e i ther in p ines o r in d e c i d u o u s t rees . It is p r o v e d by d i f fe ren t a n a t o m i c a l s t r u c t u r e s , 
as well , t h a t D r i m y s e s c a n n o t have o r ig ina ted f r o m M a g n o l i a l e s because the i r w o o d 
a n a n t o m i e s a r e essent ia l ly d i f f e ren t f r o m each o t h e r . (Cf . GOTTWALD.) T h a t t he se 
sp i r a l s a r e t ubu l e s , it is p r o v e d by the c i r c u m s t a n c e , t o o , t h a t in ce r t a in p l aces t u b u l e s 
s e e m t o be o b s t r u c t e d . Th i s can be seen very wel l a t t he lower w h i t e a r r o w o f F ig . 16, 
resp. to t he left f r o m c iphe r 16, a t the edge . T h e r u p t u r e s c a n be o b s e r v e d well a t t he 
sma l l c i p h e r s 1, 2 , 3 , 4 , 5, 6 of Fig . 17. A t c i p h e r 2 , t he cavi t ies a r e t o be seen a t t he 
e n d s o f t he t w o ha l f - r ings . Bo th ends of t he c rescen t - l ike piece, N o . 2. a r e t o r n , 
r e m i n d i n g us o f a c ross -cu t r ing . 
Plate I 
16. Simple pits in the walls of tracheids. On the left, at the arrow, there are simple pit-openings. 
At cipher 16 (in the corner), the cavity, thin wall of the tracheid is to be seen well. The 
dotted line (in the middle) is indicating the formation of two contrary bundles. At the 
small cipher 1, it is visible well enough, as the two bundles interwined surround, resp. form 
the simple pit. At the small cipher 2, the cavity and wall of the tubule is well-observable (x 190). 
16a. Formation of simple pits in the walls of the tracheid of Drimys winteri. 
17. At the small sciphers, the tube-like openings of the cross-thicknesses are to be seen, indi-
cating that these Thicknesses are of tubular and spiral structure (x 190). 
18. In the wide aggregated pith rays, the cube-shaped parenchyma cells are simply pitted, like 
those of tracheids (x75). 
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A n o t h e r m a t t e r su rp r i s i ng f ac t is a l s o s h o w n by the s t r u c t u r e of p i th rays . 
Fig . 8, as m e n t i o n e d , in D r i m y s e s , s o m e pi th r ays d e v e l o p , a s well ; genera l ly , t h e y 
a r e o n e cell layer o r 1 5 - 2 0 cells w ide , a n d gene ra l ly of h e t e ro g en i o u s n a t u r e . In 
Fig. 12, t he m a r g i n a l cel ls o f t he w ide p i t h r ays a r e o f d i f fe ren t l eng th . In i t ia l ly 
they a r e o n e , t h e n t w o , l a te r o n f o u r cells long a n d b e c o m e h i g h t racheids . T h e i n n e r 
cells a r e , h o w e v e r , r a t h e r i sod iame t r i c a n d s i m p l y p i t t ed . O n the o t h e r h a n d , h o w e v e r , 
r a the r i s o d i a m e t r i c a n d s i m p l y p i t t ed . O n the o t h e r h a n d , t he cells of p i t h rays o f 
M a g n o l i a e (F ig . 13) a n d genera l ly of t he h i g h e r w o o d y . 
T h e geographica l dis t r ibut ion of Dr imyses 
T h e vesselless D r i m y s e s b e l o n g to t he s imi lar ly vesselless W i n t e r a c e a e fami ly . 
C o n c e r n i n g this , we can r ead in M m CALF'S b o o k t h e f o l l o w i n g : " A fami ly o f t rees 
a n d s h r u b s , o c c u r r i n g chief ly in ce r t a in p a r t s o f S o u t h - E a s t As ia a n d S o u t h A m e r i c a . 
Drimys is t he on ly g e n u s wh ich o c c u r s in b o t h t he O l d a n d N e w W o r l d s . S m i t h , 
w h o h a s recent ly revised t h e t a x o n o m y of t h e f ami ly , p o i n t s ou t t ha t the a m e r i c a n 
species a r e al l h e r m a p h r o d i t e s , w h e r e a s t hose f r o m the Old Wor ld a r e d i o e c i o u s 
(Fig. 19). 
O n the o t h e r h a n d , in ENGLER-PRANKL'S p a p e r w e c a n a l r eady read s o m e d a t a 
in d e t a i l : " D r i m y s , Bl. , zwi t te r ig , p o l y g a m o d e r d ik l in . U n g e f a h r 40 A r t e n , d a v o n 
D. Winteri F o r s t in ve r sch i edenen Var i e t e t en v o n M e x i c o bis z u r M a g e l l a n - S t r a s s e 
in den G e b i r g e n u n d h o h e r gelegenen G e g e n d e n , 4 A r t e n in Aus t ra l i en , 2 in N e u -
see land , j e 1 in N e u k a l e d o n i e n , N e u g u i n e a u n d B o r n e o (F ig . 19). 
Bu t w h a t is t he c o n n e c t i o n be tween t h e g e o g r a p h i c a l d i s t r ibu t ion of D r i m y s e s , 
x y l o t o m y , a n d the d i s t r i b u t i o n of the i r g e n e r a ? Seeming ly no th ing . Bu t essent ia l ly , 
we can d r a w f a r - r e a c h i n g conc lu s ions f r o m t h e c o n n e c t i o n of these . In o r d e r t o 
19. The geographical distribution of the homoxylic Drimyses. They are hermaphroditic in the 
whole South America (ca. 35 species), while in South-East Asia, in one or two islands, only 
four-five dioecious species live. 
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Fig. 20. The hermaphrodit ic amentiflorae, flower, fruit , seed, and pollen grains of Tetracen-
tron sinense. 
Fig. 21. The staminate and pistillate unisexual amentiflorae of the dioecious Salix. 
u n d e r s t a n d t h e f o l l o w i n g , w e h a v e t o m e n t i o n c e r t a i n b a s i c l a w s o f gene t i c s . W h i c h 
a r e t h e s e ? E v e r y l iv ing b e i n g , b e it a n i m a l o r p l a n t , m o n o c e l l u l a r o r g i g a n t i c , h a s 
s o m e sex . I t is, t h e r e f o r e , e i t h e r m a l e or f e m a l e . O r , it m a y b e h e r m a p h r o d i t i c . 
T o t h i s r u l e , t h e r e is n o e x c e p t i o n . T h u s , it c o n c e r n s t r ees , i .e. h o m o x y l i c D r i m y s e s , 
a s we l l . D r i m y s e s a r e l a n d p l a n t s . E a c h i n d i v i d u a l d e v e l o p s f r o m a s e e d . T h e s e e d , 
h o w e v e r , a l r e a d y c o n t a i n s t h e s e x u a l c h a r a c t e r , a s we l l . F r o m o n e s e e d , o n l y a m a l e , 
i.e. a p o l l i n i f e r o u s i n d i v i d u a l d e v e l o p s . T h e p l a n t i t se l f is d i o e c i o u s , i.e. a m p h i b i o u s , 
b e c a u s e t h e p r o g e n y , i .e. t h e s e e d n e e d s t w o k i n d s o f p a r e n t s t o i ts f o r m a t i o n . T h e s e 
a r e t h e so - ca l l ed h o m o s p e r m a t i c p l a n t s (F ig . 21) . F r o m t h e o t h e r k i n d o f s e e d s , 
i n d e p e n d e n t l y o f i ts s ize , an i n d i v i d u a l d e v e l o p s , in w h i c h t h e t w o k i n d s o f m u l t i p -
ly ing o r g a n s ge t n e a r e r t o e a c h o t h e r . T h u s , t h e c r e a t i o n o f p r o g e n y b e c o m e s s u r e r . 
I n these^ in c e r t a i n s h o o t s , p o l l i n i f e r o u s flowers ( c a t k i n s ) d e v e l o p , w h i l e in o t h e r 
s h o o t s f e m a l e flowers. P o l l i n a t i o n is u n c e r t a i n e n o u g h in b o t h c a s e s b e c a u s e i t t a k e s 
p l a c e b y t h e m e d i a t i o n o f t h e w i n d . A t a n y r a t e , t h i s s e e m s t o b e m o r e a d v a n t a g e o u s 
f r o m t h e p o i n t o f v iew o f t h e p r o g e n y t h a n t h e d i o e c i o u s s t a t e is . 
T h e t h i r d t y p e o f s e e d s is, w h e n f r o m t h e s a m e k i n d o f s e e d s t h e s a m e k i n d s o f 
i n d i v i d u a l s d e v e l o p . T h e s e a r e t h e m o s t h igh ly d e v e l o p e d s e e d y l a n d p l a n t s , a n g i o -
s p e r m s . P o l l i n a t i o n t a k e s h e r e a l r e a d y p l a c e g e n e r a l l y b y t h e m e d i a t i o n o f i n -
sec t s . T h e h e r m a p h r o d i t i c s t a t e is t h e r e f o r e , m o r e d e v e l o p e d , t h o u g h y o u n g e r , 
t h a n m o n o e c i s m o r d i o e c i s m . In t he c o u r s e o f p h y l o g e n y , a s w e l l , t h e d i o e c i o u s 
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p l a n t s wi th c h a n g i n g sex a n d the m o n o e c i o u s ones , t h u s C o n i f e r a e , C y c a d a c e a e , 
f rc . , e tc . a p p e a r e d a s first f r o m a m o n g the h i g h - g r o w i n g p l a n t s . It is in te res t ing tha t 
t e o m a m o n g the P ine famil ies ( T a x o d i a c e a e ) a r e r a t h e r m o n o e c i o u s n o r t h o f t he 
E q u a t o r , whi le t he d ioec ious ones , t h u s A r a u c a r i a c e a e , P o d o c a r p a c e a e , T a x a c e a e , 
C y c a d a c e a e a r e m a i n l y d i s t r i b u t e d in t he s o u t h e r n g lobe . 
A p p l y i n g th i s l aw of n a t u r e t o D r i m y s e s , as well , a m o n g which the re a r e b o t h 
l i roec ious a n d m o n o e c i o u s o n e s a n d h e r m a p h r o d i t e s , we see tha t a m o n g these , the 
d e h m a p h r o d i t e s a r e t he y o u n g e s t , a n d the d ioec ious ones t he m o s t a n c i e n t , i.e. t he 
odes t ones . TAKHTADJAN rega rds t h e y o u n g e s t type , i.e. t he M a g n o l i a l e s w i t h 
h e r m a p h r o d i t i c f lowers as t he first in t h e f o r m a t i o n of a n g i o s p e r m s . In o u r o p i n i o n , 
this is e r r o n e o u s . F o r p r o v i n g this , w e o n l y m e n t i o n t h e fo l lowing . T h o s e w i t h 
h e r m a p h r o d i t i c flowers t he a n c i e n t o n e s , then h o w can they ar r ive a t t he s t a t e o f 
s e p a r a t e d sex , d i o e c i s m ? In th i s case , t hose wi th h e r m a p h r o d i t i c flowers s h o u l d 
d e v e l o p ins t ead of o n e seed po l len resp . individual . ( T w o seeds, wi th t he o r g a n s o f 
p r o p a g a t i o n in t h e m , in o r d e r t o d e v e l o p of t h e m hea l thy p rogeny . Bu t this w o u l d 
be c o n n e c t e d wi th a n e n o r m o u s w a s t e o f ma te r i a l . T h e y wou ld h a v e to r e n o u n c e 
the su re r po l l i na t i on by insects a n d c h o o s e t he unce r t a in po l l ina t ion b y w ind , etc . , 
e tc . Such a poss ib i l i ty h a s s o fa r n o t o c c u r r e d , as yet . 2) A n d if we c o n s i d e r d ioec i sm 
as m o r e a n c i e n t — a s w e d o — w e c o u l d r e n o u n c e t he c r ea t i on of t he o t h e r a n i m a l . 
T h i s w o u l d , a t a n y ra te , m e a n e c o n o m y of ma te r i a l s , t o o , but t he se w o u l d ge t , 
ins tead of t he u n c e r t a i n po l l u l a t i on by w ind , in to t he s t a t e o f the m u c h m o r e ce r t a in 
po l lu l a t ion by insects . T h i s h a s fo l lowed in S o u t h A m e r i c a a n d S o u t h - E a s t As i a , 
w h e n the h e r m a p h r o d i t i c Drimys species ( the S o u t h - A m e r i c a n s in 85 p .c . ) o v e r r a n 
the l a t t e r c o n t i n e n t , whi le t he f o u r to five d i o e c i o u s species , h a v i n g surv ivd ine 
S o u t h - E a s t - A s i a a r e dy ing o u t , s h o w i n g t h a t d ioec ism is t h e m o r e anc i en t , o lde r , 
a n d the h e r m a p h r o d i t i c s t a t e t h e y o u n g e r , m o r e succes fu l a n d a d v a n t a g e o u s , as wel l . 
T h e h e r m a p h r o d i t i c s t a t e r a t h e r p r o m o t e s t he g r e a t e r a n d f a s t e r d i s t r i b u t i o n . 
A t p r o p a g a t i o n , t he h e r m a p h r o d i t i c s t a t e a n d m o n o e c i s m n e e d o n l y o n e , d ioec ism 
a lways t w o k i n d s o f seeds , t h a t is t o say , t w o t imes s o m a n y . T h e d o u b l e a m o u n t 
of seeds needs a d o u b l e a r ea . T h e r e f o r e , d i s t r i b u t i o n a l s o needs a la rger t e r r i to ry . 
T h u s , it is h a n d i c a p p e d t o t he m o n o e c i o u s a n d h e r m a p h r o d i t i c i nd iv idua l s . A n d 
in t he s t r u g g l e f o r l ife, th i s is a very i m p o r t a n t c i r cums t an ce . 
T h e d ioec ious p l a n t s a re , t h e r e f o r e , ful ly a n d necessar i ly p u s h e d i n t o t h e b a c k -
g r o u n d by the h e r m a p h r o d i t i c s t a t e , a s a c o n s e q u e n c e of w h i c h the d ioec ious p l a n t s 
b e c o m e m o r e a n d m o r e e x h a u s t e d a n d per i sh . In t he c o u r s e of p h y l o g e n y , t o o , in 
t he va r ious geologica l ages , t he species p reva i l ed , t he r e p r o d u c t i v e o r g a n s , resp . 
t he g a m e t e s of wh ich h a v e g o t as c lose t o o n e a n o t h e r , in s p a c e a n d t ime, as it w a s 
poss ib le . 
In t he o p i n i o n of t he a u t h o r , it is n o t o n l y i m p r o b a b l e b u t even imposs ib le , t o 
o r ig ina t e t he d ioec i sm f r o m t h e h e r m a p h r o d i t i c flowers of a n g i o s p e r m s , b e c a u s e it 
w o u l d be o p p o s i t e to e v o l u t i o n . T h e inversed p rocess is n a t u r a l . T h e un i sexua l 
f l o w e r s a r e m o r e a n c i e n t a n d the b i sexua l o n e s a r e y o u n g e r , this is verif ied by the 
pa l aeon to log i ca l a n d po l l enana ly t i ca l d a t a , as well a s by t he enc losed P ia t e s , t o o . 
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